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Pigs  may  be  housed  individually  in  both  production  and  research  settings.  Gregarious  by
nature,  pigs  kept  in isolation  may  show  behavioural  and  physiological  signs  of stress.  In this
study  we  investigated  the  preference  of individually  housed  pigs,  for social  and  non-social
enrichments.  Three  enrichment  items  were  compared:  a mat  (MAT),  a companion  (COM)
and  a mirror  (MIR).  Fourteen  weaner  pigs  (Yorkshire  × Landrace)  were  housed  individually
with continuous  access  to 4 adjacent  pens.  One  pen was  a  control  (CTRL)  and  had  no enrich-
ment; the  others  had  one  enrichment  each,  either  a mat  on part  of  the  woven  wire  floor
(MAT), a companion  visible  across  the  passageway  (COM)  or a mirror  on  one  wall  (MIR).
Pigs spent  more  proportion  of  time  (P  =  0.021)  in the  COM  pen  (0.65 ± 0.07)  compared  to
the CTRL  pen  (0.31  ± 0.07)  with  the  MAT  pen  (0.57  ±  0.07)  and  the  MIR  (0.42  ±  0.07)  pen
as intermediates.  They  also  spent  more  total  time  engaged  in  investigative  and  inactive
behaviours  in  the  COM  pen  compared  to  the  CTRL  pen  (P =  0.007).  A second  analysis  was
performed  to  investigate  changes  in  preferences  in  the  presence  or absence  of a  human  in
the room.  The  pens  were  then  combined  into  two  categories:  social  pens  (COM  and  MIR)
and nonsocial  pens  (MAT  and  CTRL).  The  probability  of  a  pig  being  observed  in  the  MIR  pen
when  a  human  was  present  was  significantly  higher  (P  =  0.0001),  than  when  absent.  Within
the social  enrichments,  the  probability  of  the  animal  being  observed  in  either  MIR  or  COM

pen  was  not  different  (P =  0.017).  Our  results  confirm  that  preference  studies  may  be  highly
sensitive to experimental  conditions.  Thus,  the assumption  that  the most  important  pref-
erence  is  the  one  the  animal  spends  most  of its  time  with  can  be  misleading.  It appears  that
a mirror  may  be  used  by  the  animal  for social  support  during  periods  of perceived  threat,
however further  investigation  is  warranted.
. Introduction
The vast majority of animals used in laboratory sett-
ngs continue to be rodents. In the UK, which has the most
omprehensive animal reporting statistics, just over 80% of

∗ Corresponding author. Tel.: +1 765 494 6358.
E-mail address: jeremy.marchant-forde@ars.usda.gov

J.N. Marchant-Forde).

168-1591/$ – see front matter. Published by Elsevier B.V.
ttp://dx.doi.org/10.1016/j.applanim.2012.10.007
Published by Elsevier B.V.

all animals used in experimental procedures are rodents,
with 90% of this total being mice (Home Office, 2011). The
use of rodents as models for humans and their applicabil-
ity continues to be debated (Olson et al., 2000) and, as an
alternative, pigs are gaining popularity for use as models
in many areas of biomedical research (Schook et al., 2005).

This increase in use is mainly driven by the fact that pigs
have many similar physiological and anatomical features
to humans such as their skin, digestive and cardiovascular
systems (Bollen et al., 2010). However there is also societal
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pressure to reduce the number of primates and companion
animals, such as dogs, used in research, although the ethical
“acceptability” of pigs as experimental animals continues
to be debated (Webster et al., 2010).

Within research and laboratory settings, pigs are often
housed in isolation and in barren environments. These
housing conditions are generally designed for optimal con-
trol over the environment and a perceived, though disputed
(Richter et al., 2009), need for environmental standardiza-
tion necessary to safeguard reproducibility (Beynen et al.,
2003). Although pigs are endorsed as readily adaptable to
a variety of systems (Kyriazakis and Whittemore, 2006)
these statements pertain to the health and productivity of
pigs in a commercial farming setting, and do not take pig
behaviour and welfare into account.

Social isolation of gregarious animals is capable of
inducing high levels of stress (Boissy and Le Neindre, 1997;
Piller et al., 1999; Spani et al., 2003). Placing a socially
evolved animal into isolation eliminates their ability to
benefit from communal living advantages, which in nature
would include defence against predators, improved forag-
ing, information exchange, pathogen resistance to or after
exposure, and pooling of resources (Burger and Gochfeld,
2001; Mendl and Held, 2001; Ward and Zahavi, 1973).
Despite the fact that their need for these social strate-
gies is practically eliminated in captivity, social animals
still become stressed by isolation (Andersen et al., 2006).
For example, young pigs especially show behavioural
and physiological signs of stress when housed in isola-
tion such as increased cortisol production (Ruis et al.,
2001; Stolba and Wood-Gush, 1989), decreased body
temperature (Ruis et al., 2001), decreased Tumour Necro-
sis Factor-alpha (TNF-�)  (Tuchscherer et al., 2004), and
increased frequency of behaviours associated with anxiety
and stress (Herskin and Jensen, 2000; Tuchscherer et al.,
2006). Similarly, housing within barren environments may
also modify pigs’ behaviour and physiology. For exam-
ple, in commercial settings, barren environments have
been shown to elicit increased aggression (O’Connell and
Beattie, 1999), decreased behavioural diversity (Haskell
and Hutson, 1996), increased adrenal weights (Beattie et al.,
2000) and lower growth rates (Lyons et al., 1995).

A common buffer for the stress caused by isolation
and barren housing is the implementation of environmen-
tal enrichment. Environmental enrichment involves the
enhancement of an animal’s physical or social environment
and may  be defined as “an improvement in the biological
functioning of captive animals resulting from modifications
to their environment” (Newberry, 1995). Environmental
enrichment is increasingly viewed as an essential research
component (Guide for the Care and Use of Agriculture
Animals in Research and Teaching, 2010), but the forms
that the enrichment may  take will be constrained by the
setting in which the animal is being kept – i.e. within a zoo,
a laboratory or on a farm. For pigs, the majority of enrich-
ment studies have been carried out on farm settings, where
characteristics such as ingestible and destructible become

important over time (Van de Weerd et al., 2003) and the
provision of straw is seen as having high potential in effec-
tiveness (Van de Weerd and Day, 2009). For laboratory pigs
it is critical that the enrichments should positively enhance
iour Science 143 (2013) 96– 103 97

the pig’s biological functioning, yet be practical to employ
within a laboratory setting. Laboratory housing for swine
presents difficult challenges due to the need of a sterile and
clean environment. Additionally, nutritional studies often
closely monitor feed intake and providing ingestible mate-
rial may  compromise the results (Dean, 1999). For these
reasons, it will be beneficial to develop enrichments tar-
geted to areas of the laboratory environment that may be
possibly stressful to the pigs. Consequently, ingestible and
destructible enrichment items could not be considered for
this study. Unfortunately, little quality research has been
done on the enrichment benefits and preferences in labo-
ratory housed swine (Bollen et al., 2010).

For these reasons, our experimental enrichments
focused on two items that we expected to be important for
a pig housed individually in a laboratory type environment;
namely companionship and comfort. Firstly, knowing that
pigs are highly social and that isolation is stressful, we
offered the pigs access to sight and relative proximity to
another pig. We  also investigated whether provision of a
mirror could simulate the presence of a conspecific. Sec-
ondly, knowing that pigs in indoor housing systems spend
the vast majority (over 75%) of their time inactive (Broom
et al., 1995), we  offered the pigs access to a rubber mat  that
may  offer a more comfortable lying surface than perforated
metal (Tuyttens et al., 2008) and confer skin lesion score
benefits (Elmore et al., 2010). In order to test the relative
importance of these enrichments, we  used a preference test
in which the pigs could choose to spend time with only one
resource.

Preference tests have been used historically as a method
of analysing an animal’s preferred option, including enrich-
ment objects. However, preference tests are often criticized
for their results being highly specific to the particular con-
ditions in which the test is carried out (Dawkins, 1982;
Duncan, 1978; Hughes, 1976; Kirkden and Pajor, 2006).
The presence of a human in the room can affect behaviour
and physiology of rats (Cloutier and Newberry, 2010) and
it has been shown that a pig’s fear of humans can influ-
ence its welfare and productivity (Rushen et al., 1999).
Human presence could also influence the pig’s preference.
Our objectives therefore were to determine the preference
of individually housed pigs for different enrichment items
comprising a mat, a conspecific companion, or a mirror
and whether these preferences are influenced by human
presence.

2. Materials and methods

All procedures in this experiment were approved by
Purdue Animal Care and Use Committee prior to con-
ducting the experiment (PACUC approval 09-055). The
experiment took place during the months of March, April,
and May  of 2010. The animals used in this study were
returned to Purdue University swine herd at the end of the
experiment.
2.1. Animals, housing and management

Sixteen, male Yorkshire × Landrace weaner pigs
(mean ± SE, 22.7 ± 2 kg in weight) were used as test
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ubjects. The pigs were selected from the farm population
ased on similar weights and prior to the experiment were
oused in groups in flat-deck weaner pens (1.4 m × 1.4 m

n dimension), with perforated metal floors and ad libitum
ccess to water and standard swine nursery phase 4 diet
rom a feed hopper. Four animals were tested per replicate,
ver four replicates but two animals were removed from
he study due to a missing data caused by malfunction
f the video equipment (N = 14). Within each replicate,
he four pigs were selected so that one pair consisted
f pen-mates and the other pair consisted of pigs from
ifferent weaner pens. No littermates were selected as
airs.

At testing, each pair of pigs was moved to one of two
imilar, thermally controlled rooms (maintained at 23 ◦C)
t the Animal Sciences Research and Education Center
wine Unit of Purdue University. One pig per pair was
oused with continual access to a row of four adjacent
ens (2.03 m × 1.17 m),  three of which included one enrich-
ent item per pen – a mat  (MAT), a companion visible

cross a 0.8 m wide passageway (COM) and a mirror on one
all (MIR) (1.17 m × 1.0 m)  – and one pen acted as control

CTRL) with no enrichment (see Fig. 1). The other pig from
ach pair acted as the companion pig and was housed in a
ingle pen (2.03 m × 1.17 m)  across the passageway. After
ne week, the test and the companion pigs swapped places.

The preference pens were created by removing part of
he metal pen dividers to connect four pens together. The
artitions between the pens were 1.12 m long. Plywood
as then attached to the existing metal pens using zip ties

o block the test pig’s vision of the room, except at the front
f the COM pen where they were allowed visual contact of
he companion across the passageway (see Fig. 1), thus the

est animal was only able to access and view each enrich-

ent item while in that enrichment’s pen. Within each
en, pigs were given ad libitum access to a standard swine

Fig. 1. Diagram of the exp
iour Science 143 (2013) 96– 103

nursery phase 4 diet in a single-space feeder and water
through wall attached nipple drinker. The floors were of
perforated metal. In addition to natural light through large
windows above the test pens, artificial light was  kept on
between 5:00 and 17:00 h. Air quality was controlled by a
positive pressure ventilation with about 6–8 air changes/h.

The same human caretaker (blind to the human
present/absent treatment), wearing boots, jeans, and light-
coloured shirt, entered the pens every morning at 7:30 h for
pen cleaning, testing drinkers for proper functioning, and
checking and replacing feed from feeders, lasting approxi-
mately 30 min. The husbandry procedures were carried out
in a standardized manner. The caretaker entered the room,
calling out to the pigs so as not to startle them, turned on the
hose by the door and began by spray-cleaning the choice
pens, starting with the pen nearest the door and working
down the row. Cleaning was  done from the passageway,
without getting into the pens. After cleaning the choice
pens, the companion pig’s pen was cleaned, again from the
passageway. Next, the feeders were checked in all pens and
replenished were necessary, from the passageway. Finally,
the caretaker entered the choice pen nearest the door and
walked down the row of pens checking drinker function,
exiting the choice pen furthest from the door. The compan-
ion pig’s drinker was then checked from the neighbouring
pen, after which the caretaker exited the room. During the
whole procedure, husbandry was carried out without any
initiated interaction with the pigs. If a pig initiated inter-
action, the caretaker reciprocated neutrally, to avoid any
positive or negative reinforcement.

Each pig was in the testing room for two  weeks, one
week as the test animal, and the other as the companion
(not necessarily in that order). Whether the pig was housed

in the companion pen first, KNOWN, or the test pen first,
UNKNOWN was noted and added into the analysis. Addi-
tionally, whether the selected pigs from the same home

erimental rooms.
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pen (HP) or different pens, not home pen (NHP) was also
taken into account. All experimental animals were naïve
to the mat  and mirror enrichment items. The spatial order
of the preference pens were rotated with every new test
pig, allowing for complete balance with the preference pen
locations.

2.2. Behaviour recording

Pigs were video recorded 24 h a day. However, due
to limited visibility during the night, video used for time
budget information was from 5:00 to 19:00 h. Video was
recorded in real-time mode using a digital video recorder
(CV-S4DVRLX, Inter-Pacific Inc., Wheeling, IL, USA) and
cameras (WV-CL 350, Panasonic Corporation, Osaka, Japan)
with detachable lens (Computar TG4Z2813FCS-31, CBC Co.
Ltd., Tokyo, Japan). Each camera was positioned to cap-
ture two of the four pens and was connected to the DVR.
The video was analyzed by one experienced observer for
time budget information by instantaneous scan sampling
every 10 min. For each observation, four pen locations, 10
behaviours and four postures for the tested individual were
recorded using the elements described in Table 1.

Since the time it took for the human to appear/disappear
on camera when entering/leaving the room was less than
3 s, the data from when the human was present was col-
lected when a human entered the view of any of the two
cameras located inside the room and ended when the
human left the sight of the camera view for the final time

that morning, which was  when they were finished with
their husbandry chores. Anytime outside of these periods
was labelled as human not present.

Table 1
Description of pen locations, behaviours, and postures used for behaviour
analysis.

Pen location Description

Mat (MAT) The pig’s head was within the MAT  pen
Mirror (MIR) The pig’s head was within the MIR  pen
Companion (COM) The pig’s head was within the COM pen
Control (CTL) The pig’s head was within the CTL pen
Behaviours Description
Eat Head in feeder
Drink Mouth in contact with nipple drinker
Eliminate Excretion of either urine or faeces
Walk Feet were moving in a way that advanced the

animal
Root floor Snout was in contact with the woven wire floor
Pen  interaction Snout in contact with material comprising the

pen
Alert Head upright and ears erect
Nose mat Snout in contact with mat
Nose mirror Snout in contact with mirror
Inactive No behaviours being performed
Postures Description
Standing Pig is supporting its body weight equally on all

four legs
Lying sternally Pig is lying up-right with chest touching the

ground
Lying laterally Pig is lying on side with shoulder touching the

ground
Sitting Front half of pig is upright, while hind quarters

are touching the floor
iour Science 143 (2013) 96– 103 99

2.3. Statistical analysis

“Pig”, the experimental unit, was  treated as a random
effect in the analysis and nested within treatment. Signifi-
cant results (P < 0.05) were further examined using post hoc
Tukey tests to explore the relationship between the tested
interactions.

Preliminary analysis included UNKNOWN and KNOWN
as well as HP and NHP variables (whether if the pig was
housed in the companion pen first, KNOWN, or the test pen
first, UNKNOWN and were the selected pigs from the same
pen (HP) or different pens (NHP)). However, these variables
were found to be not significant (P > 0.05) and removed
from the sub sequential models (listed below). Addition-
ally, preliminary analyses included the fixed effects of
replicate and day, but were removed from the final analysis
due to a lack of significance (P > 0.05).

2.3.1. General location preference
Enrichment preference was  analyzed as repeated meas-

ures mixed models (REML) in JMP  for Windows (JMP 6.0,
SAS Institute Inc., Cary, NC, USA). The experimental unit,
“Pig”, was  treated as a random effect in the analysis and
nested within treatment. Treatments included in the model
included pen location. Observations were summed and
then percentages of observations within treatment per pig
were calculated. Percentages were logarithmically trans-
formed to meet the assumptions of REML (homogeneity of
variance, normality of error and linearity).

2.3.2. Effect of human
Changes in enrichment preferences when a human

was present and absent were then analyzed by repeated
measures logistic regression (PROC GLIMMIX) in SAS for
Windows (SAS Institute Inc., Cary, NC, USA). Due to the
smaller number of observations made while a human was
present compared to absent, PROC GLIMMIX analysis was
chosen because of its ability to fit models to multivari-
ate data in which observations do not all have the same
distribution. Treatment included pen location and pres-
ence/absence of a human. Also, because of the binomial
requirements of the PROC GLIMMIX, enrichments were
then grouped into either SOCIAL (MIR and COM) or NONSO-
CIAL (CTL and MAT) categories. Raw data were transformed
in SAS using the LOGIT transformation function to allow for
standard linear modelling. A first analysis was performed to
determine if there was  an increased probability of choosing
a SOCIAL enrichment when a human is present compared
to when absent. A second analysis was done to determine
the probability of choosing the MIR  over the COM when a
human was  both present and absent.

2.3.3. Overall pen differences in behaviour and posture
Overall behaviour and posture differences between

treatments were analyzed as repeated measures mixed
models (REML) in JMP. Treatments included in the model
included pen location. Due to the disparity of behaviours

chosen in the ethogram and the inability to perform those
behaviours in all pens, behaviours were then catego-
rized into inactive (inactive), investigate (root floor, nose
mat, nose mirror, pen interaction and alert), maintenance
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Fig. 3. The back transformed probability (mean) of a pig being observed
in  the social enrichment pens over the non-social enrichment pens,
in  the presence and absence of a human. Footnote: Different letters
(a  and b) indicate differences between present and absent conditions
(P  < 0.001). The analysis was performed using logit transformed data (in
SAS) and the transformed results (LS mean ± SE) are as follows: human
absent = 0.097 ± 0.3; human present = 2.2 ± 0.5.
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eat, drink and eliminate), and walk (walk) behaviours.
ehaviour observations were logarithmically transformed
o meet the assumptions of REML.

. Results

.1. General location preference

The enrichment item preference was significantly dif-
erent only between COM and CTL pens. Pigs spent more
ime (REML: F3,39 = 3.6, P < 0.05, Fig. 2) in the COM pen com-
ared to CTL with MAT  and MIR  as intermediates (Fig. 2).

.2. Effect of human

The probability of a pig being observed in a social pen
hen a human was present was significantly higher (REML:

1,13 = 29.9, P < 0.001, Fig. 3), than when absent. Therefore,
n analysis was performed to determine if within the social
nrichments the pigs preferred the MIR  or COM. It was
ound that the pigs were observed in the MIR  and COM pens
n equal proportions when the human was present. How-
ver, when the human was absent the pig was observed
n the COM significantly more than when the human was
resent (REML: F1,13 = 7.4, P < 0.05, Fig. 4).

.3. Overall pen differences in behaviour and posture

There were no overall differences in posture between
ocations (REML: F9,117 = 1.9, P = 0.064). However, the
ig’s location was found to affect its behaviour (REML:
9,117 = 2.7, P < 0.001). Pigs spent more time inactive
P < 0.05) within the COM (26.6% ± 2.4 of observations, raw

ata) and MAT  (23.6% ± 2) pens compared to the CTRL
7.7% ± 2.4), with MIR  as an intermediate (11.9% ± 2.4).
igs spent more time engaging in investigative behaviours
Tukey: P < 0.05) within the COM pen (7.0% ± 2.4) compared

ig. 2. Percentage (mean) of total observations spent in each pen by the
est pig. Data are back transformed and from the presence and absence
f  a human combined. Footnote: Different letters (A and B) indicate dif-
erences in pairwise comparisons (P < 0.05). The analysis was performed
sing angular transformed data (in SAS) and the transformed results (LS
ean ± SE) are as follows: control pen = 0.31 ± 0.07; mat  pen = 0.57 ± 0.07;
irror pen = 0.42 ± 0.07; conspecific pen = 0.65 ± 0.07.
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Absent Prese nt

P
r

m
i

Fig. 4. The back transformed probability (mean) of a pig being observed
in  the MIR  enrichment pen over the COM enrichment pen, in the presence
and  absence of a human. Footnote: Different letters (a and b) indicate dif-
ferences between present and absent conditions (P < 0.05). The analysis
was  performed using logit transformed data (in SAS) and the transformed

results (LS mean ± SE) are as follows: human absent = 0.76 ± 0.5; human
present = −0.13 ± 0.6.

to the CTRL pen (1.4% ± 2.4), with MAT  (4.7% ± 2.4) and
MIR  (2.5% ± 2.4,) pens as intermediates. Pigs were found to
spend equal time between pens performing maintenance
and walking behaviours (Tukey: P > 0.05).

4. Discussion

Our results showed that the environmental enrichment
preference of pigs is largely dependent upon their envi-
ronment. Pigs showed an overall propensity to spend their
time with the COM enrichment. Only when a human was

present were the MIR  and the COM enrichment equally pre-
ferred. Possible factors that may  be influencing this result
include time of day when the human is present and the
pigs’ possible positive and negative associations with the
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human. In terms of time of day, pigs show circadian pat-
terns in behaviour (Dantzer, 1973) and it is possible that
pen choice was influenced by time of day. However, the
data were examined with respect to morning, afternoon
and evening and pigs were consistent over the day in where
they spent their time. The pig location immediately before
the human entered the room was also representative of the
whole day means, being more often in the MAT  and COM
pens than the MIR  and CTRL pens. Thus, the fact that the
human was only present in the morning did not impact the
results. In terms of the pigs’ associations with the human,
it has long been known that the way the human interacts
with the pigs will impact the pigs’ responses to the human
(Gonyou et al., 1986). Our human was neutral or minimal
in their interactions with the pigs in this study, only enter-
ing the pens when necessary to check drinker function. All
other tasks were done from outside the pen. Feed was  avail-
able ad libitum, so there was no positive association which
may  have caused the pig to move towards the human upon
entry. Likewise, there was no imposed negative associa-
tion, such as blood sampling or aversive handling which
may  have caused the pig to rapidly retreat from the human
upon entry. Because the location of the choice pens was
rotated, and thus differed for each pig, the MIR  and COM
pens were equally positioned closest to and farthest away
from the human’s point of entry into the room and the
pens. Thus, due to the different enrichment uses when a
human is present compared to when a human is absent, our
results confirm that preference studies are indeed sensitive
to experimental conditions and using time spent with an
item as a measure of preference is not a reliable indicator
of importance.

As mentioned in the introduction, it is not surprising
that overall the pig values the companionship received in
the COM pen over the remaining enrichment choices due
to an innate need for communal living, plausibly because
neither the MAT  nor the MIR  provides olfactory or vocal
feedback to the tested animal. Social animals not only
communicate with conspecifics to inform them of dan-
ger, but are shown to have a higher incidence of recovery
from environmental stressors when housed within a group
(Kikusui et al., 2006; Liddell et al., 2005; Seyfarth and
Cheney, 2003). It was unexpectedly found that the MIR
is also significantly important to the pig during times of
perceived threat. Mirror usage has been tested in a num-
ber of different species including rodents, chimpanzees,
elephants, rabbits, sheep, poultry and cattle. Broom et al.
(2009), in the only peer reviewed article on mirror usage
by pigs, demonstrated that pigs can use mirrors as tools
for locating food. However, it is not known if pigs are
self-aware, or if they are interpreting their reflection as a
conspecific.

Many species, except for rodents, have a preference to
be in the presence of a mirror over isolation (Parrott et al.,
1988; Piller et al., 1999; Zotte et al., 2009), and seem to
benefit from the supplementation of a mirror to their sur-
roundings. For instance, the presence of a mirror resulted

in an increase in exploratory pecking and decrease in vocal-
ization in poultry chicks (Montevechhi and Noel, 1978).
Isolated heifers exposed to a front-viewed mirror had
decreased locomotor movement as well as reduced heart
iour Science 143 (2013) 96– 103 101

rate (Piller et al., 1999). Mirrors placed in stables have been
shown to decrease stereotypic weaving in horses (Mills
and Davenport, 2002). Unfortunately, the benefit of mirror
usage in laboratory animals has been limited to a hand-
ful of experiments, and is only commonly implemented
as an enrichment addition for non-human primates. In
addition, it is not known how many other experiments test-
ing preference for mirror (or other items for that matter)
have mistakenly concluded a possibly benefiting enrich-
ment to be “unpreferred” or “unimportant” by only testing
it in specific environmental conditions. Therefore, mirror
supplementation for naturally gregarious animals housed
in isolation should be further investigated.

It was not possible to record when the pigs’ eye was
looking directly at the mirror or the companion. However,
it is generally accepted that pigs have relatively poor vision
with severe near-sightedness, utilizing olfactory cues as
their primary sense (Hutson et al., 1993, Zonderland et al.,
2008). The way the pig processes its surroundings through
these senses is most certainly the key to understanding
our observations. Stressed animals are highly motivated to
be in the presence of conspecifics (Ishiwata et al., 2007)
and one explanation is that of social support. Social sup-
port can be defined as the benefits brought about by social
partners that enhance one’s ability to cope with challenges
(Rault, 2011). Although both the COM and MIR  enrichments
offer benefits of sociality, they also have their drawbacks.
The companion animal provides both vocal and olfactory
feedback to the test pig, however due to the alleyway sepa-
rating them, the visual component is limited and the tactile
component of social support is not accessible. The mirror
provides opportunity for the pig to receive tactile stimula-
tion by lying parallel to it, as well as visual feedback due to
its close proximity within the pen. These results are con-
sistent with research suggesting an additive effect of the
combination of visual, auditory, tactile, olfactory and gus-
tatory cues in swine during social recognition (Kristensen
et al., 2001).

It is also important to mention that because the defi-
nition of environmental enrichment is vague and is often
used inconsistently in the literature, it is more useful to
look at its overall endpoints: to improve the biological
functioning of the animal, such as reproductive success or
improved health (Newberry, 1995) and allow the animal a
perceived sense of control over its environment (Garner,
2005). Numerous studies have concluded that the abil-
ity of an animal to cope with its environment may  be
more important in achieving good welfare (Broom, 1991;
Wechsler, 1995; Weiss, 1968). It is possible that in the cur-
rent experiment, the animal was provided with the means
to perform a behaviourally relevant reaction (locate social
support) to a perceived threat (the presence of a human).
This means that both the conspecific across the alleyway
and the mirror are enrichments the pig is highly moti-
vated to seek out when a human is present and which may
provide social support, thereby helping them cope with
environmental disturbances. The ability to control aspects

of their environment is extremely important for laboratory
animal welfare because an inability to cope with a below
satisfactory environment is likely to result in reduced fit-
ness (Broom, 1991).
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In COM pens the pigs increased investigative and inac-
ive behaviours and these results suggest that the pigs may
e less anxious with a conspecific nearby, although physi-
logical measures would be needed to confirm this effect.
igs’ investigative behaviours such as rooting and chewing
re part of the animal’s normal repertoire, thus increases in
he occurrence of these behaviours are often seen in envi-
onments associated with low fear and anxiety (D’Eath and
urner, 2009; Piller et al., 1999).

Lying comfort is considered highly important to ani-
al  welfare (Tuyttens et al., 2008). This may  be due to

n improvement in the physical or thermal comfort of the
nimals. Sows have shown a preference for lying in areas
overed with mats compared to concrete floors (Gravås,
979; Tuyttens et al., 2008). Our results were not consistent
ith these findings because we found no difference in pos-

ure behaviour. However, our pigs spent significantly more
ime inactive in the MAT  pen compared to the CTRL pen. It

ay  be possible that differences may  have been observed
y combining the lying sternally and lying laterally obser-
ations and/or recording the postures during the nighttime
ours. Both studies by Gravås (1979) and Tuyttens et al.
2008) were carried out over 24-h periods. There was an
ndication in our study that MAT  use increased in the last
hird of the day. Infrared camera capability could have
nhanced the study enabling sampling overnight.

This study did not address whether the enrichment
tems studied would be subject to habituation after pro-
onged exposure. It is unlikely however, that pigs would
abituate to them since the enrichment items address such
ighly motivated and innate needs of the pig – communal

iving and comfort. In fact, a recent study (Tuyttens et al.,
008), found an increase in mat  use over time, although
hese results may  have been confounded with a change
n stocking density and/or temperature between the two
xamined periods.

. Conclusion

Overall, pigs showed a propensity to spend their time
ith the COM enrichment. Only when a human was  present
ere the MIR  and the COM enrichment equally preferred.
ur results suggest that a mirror may  be used by the animal

or social support during periods of perceived threat, how-
ver further investigation is needed to determine whether

 mirror would confer welfare benefits to pigs housed in
solation and whether habituation would occur over time.
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